Real-time template-assisted manipulation of nanoparticles in a multilayer nanofluidic chip.
The ability to control dynamically the flow and placement of nanoscale particles and biomolecules in a biocompatible, aqueous environment will have profound impact in advancing the fields of nanoplasmonics, nanophotonics, and medicine. Here, an approach based on electrokinetic forces is demonstrated that enables dynamically controlled placement of nanoparticles into a predefined pattern. The technique uses an applied voltage to manipulate nanoparticles in a multilayer nanofluidic chip architecture. Simulations of the nanoparticles' motion in the nanofluidic chip validate the approach and are confirmed by experimental demonstration to produce uniform 200-nm-diameter spherical nanoparticle arrays. The results are important as they provide a new method that is capable of dynamically capturing and releasing nanoscale particles and biomolecules in an aqueous environment, which could lead to the creation of reconfigurable nanostructure patterns for nanoplasmonic, nanophotonic, biological sensing, and drug-delivery applications.